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NOISE REDUCTION IN COMPANDING 
ARRANGEMENTS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to companding arrangements, 

in which the signal-to-noise ratio of signals transmitted 
via a transmission channel is enhanced by compressing 
the amplitudes of the signals prior to transmission and 
expanding the amplitudes of the signals received from 
the channel. 

2. Related Art 
It is well known to provide a companding arrange 

ment for the transmission of telephone signals, in partic 
ular for transmission of such signals via satellite trans 
mission channels. A signi?cant problem arises in such 
arrangements during telephone call set-up, when a 2600 
Hz SF (single frequency) tone is transmitted via the 
channel. The presence of this tone on the channel 
causes the gain of the expander at the receiving end of 
the transmission channel to adopt a higher level than 
would be the case in the absence of this tone. Conse 
quently, noise picked up on the channel at other fre 
quencies is not properly reduced. As a result, the call 
originator is subjected to a relatively high noise level 
during call set-up. 

SUMMARY OF THE INVENTION 

An object of this invention is to provide an improved 
companding arrangement in which this disadvantage is 
reduced. 
According to this invention there is provided a com 

panding arrangement comprising: ?rst and second com 
pressors each for compressing signals for transmission 
in a ?rst direction via a transmission link; ?rst and sec 
ond expanders each for expanding signals received in a 
second direction via the transmission link; ?lter means 
having a predetermined pass band; detection means for 
detecting a frequency in said pass band in signals in each 
of said directions; and switching means responsive to 
the detection means detecting such a frequency in only 
one of said directions for connecting the ?lter means in 
a path in such one direction, whereby signals in said one 
direction outside said pass band are compressed by the 
?rst compressor or expanded by the ?rst expander, and 
signals in said one direction in said pass band are com 
pressed by the second compressor or expanded by the 
second expander. 

In such an arrangement, a signal at a frequency in the 
pass band of the ?lter means in only one of the two 
directions of transmission is subjected to compression or 
expansion by the second compressor or expander, 
whereas signals in this direction at other frequencies are 
compressed or expanded by the ?rst compressor or 
expander. By selecting the pass band of the ?lter to 
include the standard 2600 Hz SF tone frequency, the 
problem described above is avoided in that the SF tone 
is companded by the second compressor and expander 
at the ends of the transmission link, whereas noise at 
other frequencies is substantially suppressed in that 
companding at other frequencies is effected by the ?rst 
compressor and expander, having a different gain dur 
ing call set-up, at the ends of the transmission link. 
When a frequency in the ?lter pass band is not present 

in either direction of transmission, or is present in both 
transmission directions, then the switching means does 
not connect the ?lter means in the above manner, and 
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2 
the second compressor and the second expander have 
no effect, the companding arrangement operating in a 
conventional manner. 

In a preferred embodiment of the invention the 
switching means comprises: _ 

?rst switching means for selectively connecting a 
transmit path, for signals for compression and transmis 
sion via the transmission link, via the ?lter means to an 
‘input of the second compressor, and means for subtract 
ing from signals on said transmit path signals applied to 
the input of the second compressor and applying the 
resultant signals to an input of the ?rst compressor; and 
second switching means for selectively connecting a 

receive path, for signals received via the transmission 
link and for expansion, via the ?lter means to an input of 
the second expander, and means for subtracting from 
signals on said receive path signals applied to the input 
of the second expander and applying the resultant sig 
nals to an input of the ?rst expander. 

Preferably the ?lter means comprises a bandpass ?lter 
having a center frequency of substantially 2600 Hz. 

BRIEF DESCRIPTION OF THE DRAWING 

The invention will be further understood from the 
following description with reference to the accompany 
ing drawing, which illustrates, in a block diagram, a 
companding arrangement in accordance with an em 
bodiment of the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

The companding arrangement shown in the drawing 
serves to compress signals, such as signals of a tele 
phone channel, on a transmit path 10 for transmission in 
a ?rst direction via a line 12 leading to the transmission 
link, such as a satellite transmission channel. In the 
opposite direction of transmission, the arrangement 
serves to expand signals received from the transmission 
link on a receive path 14 and to supply the expanded 
signals on a line 16. To this end the arrangement in 
cludes a compressor 18 coupled between the path 10 
and the line 12, and a ?rst expander 20 coupled between 
the path 14 and the line 16. The functions of the com 
pressor 18 and expander 20 are to compress and expand 
signal amplitudes and are well known in the art and 
need not be described here. ' 

The transmit path 10 and the receive path 14 are 
coupled to inputs of a tone detector and logic circuit 22, 
which operates in the manner described below to con 
trol ?rst and second pairs of PET (?eld-effect transis 
tor) switches 24 and 26, each of which pairs comprises 
a ?rst switch 24a or 26a and a second switch 241) or 26b. 
The circuit 22 serves to detect a 2600 Hz SF tone occur 
ring on the transmit path 10 and the receive path 14. If 
it detects such a tone occurring on only the transmit 
path 10, it supplies a signal on a line 28 to close the 
switches 24a and 24b, the switches 26a and 26b being 
open. If it detects such a tone occurring on only the 
receive path 14, it supplies a signal on a line 30 to close 
the switches 26a and 2612 the switches 24a and 24b being 
open. If it detects the tone on both the transmit path 10 
and the receive path 14, or if it does not detect the tone, 
the circuit produces no signal on the line 28 or 30 so that 
both pairs of switches are open. 
The transmit path 10 is coupled to the input of the 

?rst compressor 18 via a summing circuit 32, and the 
output of the compressor 18 is coupled to the line 12 via 
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a summing circuit 34. When the switches 24a and 24b 
are simultaneously closed, they couple the transmit path 
10 via a bandpass ?lter 36 to an inverting (subtractive) 
input of the summing circuit 32 and also to an input of 
a second compressor 38, whose output is connected to a 
second input of the summing circuit 34. Similarly, the 
receive path 14 is coupled to the input of the ?rst expan 
der 20 via a summing circuit 40, and the output of the 
expander 20 is coupled to the line 16 via a summing 
circuit 42. When the switches 26a and 26b are simulta 
neously closed, they couple the receive path 14 via the 
?lter 36 to an inverting (subtractive) input of the sum 
ming circuit 40 and also to an input of a second expan 
der 44, whose output is connected to a second input of 
the summing circuit 42. 
The second compressor 38 and the second expander 

44 are conveniently parts of a single compander inte 
grated circuit device, such as Signetics type NE570N. 
The summing circuits are conveniently constituted by 
differential ampli?ers. The bandpass ?lter 36 has a nar 
row pass band centered at the 2600 Hz SF tone fre 
quency. The tone detector and logic circuit 22 conve 
niently comprises a single tone detector whose opera 
tion is multiplexed to detect the 2600 Hz tone alter 
nately on the transmit path 10 and the receive path 14, 
with log'ic circuitry dependent upon such detection to 
produce the switch control signals on the lines 28 and 
30. Alternatively, the circuit 22 can comprise two sepa 
rate tone detectors, having inputs connected respec 
tively to the transmit path 10 and the the receive path 
14, and logic gates responsive to the outputs of such 
detectors to produce the switch control signals on the 
lines 28 and 30. 

In operation of the companding arrangement, when 
no 2600 Hz tone is detected on either of the paths 10 and 
14 by the circuit 22, or when such a tone is detected on 
both paths, all of the switches are open and the ?lter 36, 
compressor 38, and expander 44 have no effect. In this 
case companding by the ?rst compressor 18 and the ?rst 
expander 20 takes place in the same manner as in the 
prior art. 

If a 2600 Hz SF tone is detected on the transmit path 
10 but not on the receive path 14, as described above the 
switches 24a and 24b are closed so that the ?lter 36 has 
its input connected to the transmit path 10 via the 
switch 240 and its output connected to the summing 
circuit 32 and the second compressor 38 via the switch 
24b. The 2600 Hz tone passes through the ?lter 36 so 
that it is subtracted from the signal on the transmit path 
10 by the summing circuit 32, and the resultant signal is 
compressed at its own amplitude level by the compres 
sor 18. The 2600 Hz tone from the output of the ?lter 36 
is separately compressed at its different amplitude level 
by the second compressor 38. The separately com 
pressed frequency bands are combined by the summing 
circuit 34 for transmission via the line 12 and the trans 
mission link. 

In the compander at the other end of the transmission 
link, the 2600 Hz SF tone is in this case detected on the 
receive path 14 but not on the transmit path 10. Conse 
quently the switches 26a and 26b are closed so that the 
?lter 36 has its input connected to the receive path 14 
via the switch 260 and its output connected to the sum 
ming circuit 40 and the second expander 44 via the 
switch 26b. The 2600 Hz tone passes through the ?lter 
36 so that it is subtracted from the signal on the receive 
path 14 by the summing circuit 40, and the resultant 
signal is expanded at its own amplitude level by the 
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4 
second expander 44, and the separately expanded fre 
quency bands are combined by the summing circuit 42. 
Thus the companding arrangement detects when a 

2600 Hz SF tone is present in only one direction of 
transmission, such as occurs during set-up of a tele 
phone call, and upon such detection compands this 
separately so that the noise problem referred to above is 
substantially avoided. 
Numerous modi?cations, variations, and adaptations 

may be made to the particular embodiment of the inven 
tion described above without departing from the scope 
of the invention as de?ned in the claims. 
What is claimed is: 
1. A companding arrangement comprising: 
?rst input means for inputting signals to the com 

panding arrangement in a ?rst direction; 
second input means for inputting signals to the com 

panding arrangement in a second direction oppo 
site the ?rst direction; 

?rst and second compressors each for compressing 
signals for transmission in the ?rst direction via a 
transmission link; 

?rst and second expanders each for expanding signals 
received in the second direction via said transmis 
sion link; 

?lter means having a predetermined pass band; 
detection means connected to said ?rst and second 

input means for detecting a frequency inside of the 
pass band in signals in each of the ?rst and second 
directions; and 

switching means responsive to said detection means 
detecting such a frequency in the ?rst direction for 
connecting an input of said ?lter means to said 
input means for inputting signals in the ?rst direc 
tion whereby signals in the ?rst direction outside 
the pass band bypass said ?lter means and are fed to 
said ?rst compressor and whereby signals in the 
second direction outside the pass band bypass said 
?lter means and are fed to said ?rst expander; and 

whereby signals in said ?rst direction inside the pass 
band are passed through said ?lter means and fed to 
said second compressor and whereby signals in said 
second direction inside the pass band are passed 
through said ?lter means and fed to said second 
expander. 

2. A companding arrangement as claimed in claim 1 
wherein said switching means comprises: 

?rst switching means for selectively connecting said 
?rst input means via said ?lter means to an input of 
said second compressor, and means for generating 
signals by subtracting from signals of said ?rst 
input means, ?ltered signals applied to an input of 
said second compressor and applying said gener 
ated signals to an input of said ?rst compressor; and 

second switching means for selectively connecting 
said second input means via said ?lter means to an 
input of said second expander, and means for gen 
erating signals by subtracting from signals of said 
second input means, ?ltered signals applied to an 
input of said second expander and applying said 
generated signals to an input of said ?rst expander. 

3. A companding arrangement as claimed in claim 2 
wherein each of said ?rst and second switching means 
comprises a ?rst switch coupled between an input of 
said ?lter means and one of the respective input means, 
and a second switch coupled between an output of said 
?lter means and the input of the respective second com 
pressor or expander. 
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4. A companding arrangement as claimed in claim 3 

and including means for summing outputs of said ?rst 

and second compressors and means for summing out 

puts of said ?rst and second expanders. 

5. A companding arrangement as claimed in claim 2 

wherein said detection means comprises means for de 
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6 
tecting a frequency of substantially 2600 Hz on each of 
said transmit and receive paths. 

6. A companding arrangement as claimed in claim 2 
wherein said ?lter means comprises a bandpass ?lter 
having a center frequency of substantially 2600 Hz. 

7. A companding arrangement as claimed in claim 8 
wherein said frequency in the pass band is substantially 
2600 Hz. 
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